INTRODUCTION
Transformer inrush current occurs when an unloaded or slightly loaded transformer is energized. The amplitude and the waveform depend on remanent flux, switching angle and switching time, the core material of the transformer (nonlinearity of the core) and the impedance of the system in which the transformer is energized [1] . Its great magnitude has a negative effect on transformer as the wave is distorted which generate higher harmonic components [2] . The inrush current is greater than the normal of the operating current of transformer and the ratio can vary from a few percent up to many times the operating current [3, 4] and may disconnects transformer from the supply [5, 6] . The highest possible inrush current depends on the exact time the load is switched on. In very rare cases, it is best to apply power when the mains is at its maximum value and in some others it is better to apply power as the ac waveform passes through zero volts. The inrush current can blow up fuses and trip circuit breaker which may lead to the breakdown of that machine [7, 8] . Products that use heating coils made from nichrome (nickel-chromium resistance wire) are not affected by inrush current since the variation between the cold and full temperature is generally small. Researchers have investigated and proposed different ways of limiting the inrush current in transformer such as the use of sequential phase energization technique, in which each phase of the three phase transformer is energized in sequence with time delays between them and with suitable resistor placed at the Neutral point, the use of control switch with core flux transient to reduce transient current and also the use of inrush current limiters in circuit components. The limitation becomes necessary for the protective system for the transformers. In rotating machines like three phase induction motors, the inrush current to the starting is lower due to the coils being in series across the line creating higher impedance. A star-delta starter starts the motor in star which places phase voltage across each winding on the motor which results in lower starting current and also a lower starting torque. The system of star-delta starter is being phase out with the use of electronic soft starts and by-pass contactors.
II. Effect Of Switching Angle On Magnetizing Flux
The nature of the transformer flux as a function of time during a transient switching on or on energization is given by equation (1):
Where V P is the voltage amplitude; N is the number of turns in the transformer coils;  is the transformer magnetizing flux and  is the switching angle.
The transient flux waveform on switching has constant dc offsets depending on the switching angle and the residual flux. The switching angles result in a dc offset in dc of the flux waveform in equation 1. Figure 1 shows the effects of the switching angle of the flux waveform of three angles relative to the ac supply voltage at positive zero crossing ( =0), at voltage peak, ( = 2  ) and at negative zero crossing (    ). The switching at a positive zero crossing shifts the flux waveform up to a peak flux of 1.3pu and vice versa for a negative zero crossing as the peak goes down to 1.3pu. There is no dc offset when switching at a voltage peak and any other switching angle will result in a dc offset in between the zero crossing waveforms. The result shows that increasing the switching angle, decreases the remanent flux of the inrush current. 
III. Effect Of Switching Angle On Transient Current
The equation that gives the amplitude of inrush current as a function of time can be expressed as (2):
Where V m is the maximum applied voltage; R is the core loss resistance; L is the core magnetizing inductance;
 is the energization angle and t is the time taken in 1sec.
The steady state power factor is: 
IV. Conclusion
The effect of remanent flux and switching angle on characteristics of inrush current are investigated in MATLAB Simulink and the results show that increasing the switching angle, the amplitude of both the remanent flux and the inrush current are reduced. Therefore, the reduction of inrush current can be brought about by appropriate selection of the switching angle and the remanent flux.
